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(54) Timer alarm device 

(57) A timer alarm device is supported on an ear as 
an earring by pinching an earlobe of the ear with an arm 
and a clip. Spring force to pinch the earlobe is produced 
by permitting a spring provided on the clip to run on a 
comer of a flat part. A timer circuit, a piezoelectric 
buzzer, and a battery cell, etc., are accomodated on a 
head part provided on the upper part of the arm. Since 
the piezoelectric buzzer for outputting an alarm sound is 
located in the vicinity of an earhole, a user can hear a 
greater sound even with a smaller sound volume and 
hence attention of the user can be securely called. 
Since functions and component parts are limited to 
eliminate the need of setting and confirmation that rely 
upon eyes, even a visually handicapped user can con- 
veniently use the device. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a miniature timer 
alarm device forinforming a user of the lapse of arbitrar- 
ily set time with an audio alarm sound. 

Description of the Prior Art 

An alarm clock and a timer-equipped radio set are 
capable of informing a user of arbitrary set time or the 
lapse of the arbitrary set time with use of an intermittent 
sound from a piezoelectric buzzer, a sound message, a 
regenerated sound of broadcasting, and so on. For 
users however, it is difficult to wear it on usually. 

In this respect, there is known an alarm-equipped 
wristwatch which is worn on a user's hand every day 
and has a timer function of informing the user of the 
lapse of arbitrarily set time using a piezoelectric buzzer. 

When a user gets off a train at a station in the 
course of the line, for example, provided the user sets 
the alarm -equipped wristwatch with a little shorter time 
than the necessary time up to the station, the user is 
prevented from being carelessly carried beyond the sta- 
tion, because a piezoelectric buzzer rings on this side of 
the station. 

Further, provided such an alarm- equipped wrist- 
watch is used when a user intends to make a telephone 
call after 30 minutes or when a meeting is held within 
the limits of 1 hour, for example, even if the user concen- 
trates upon another work or meeting, the wristwatch 
correctly informs the user of the lapse of set time with an 
intermittent sound of a piezoelectric buzzer and recalls 
the user to things which he must do. 

The alarm-equipped wristwatch however has a 
drawback that the volume of an alarm is small so that 
there is the possibility of the alarm sound being missed 
to be heard. Further, an excessive increase of the vol- 
ume of a sound causes severe exhaustion of an electric 
battery cell and an alarm sound draws attentions of 
other unrelated persons around the user to bring about 
a trouble. 

Furthermore, the alarm-equipped wristwatch usu- 
ally has a wristwatch function as a first mam function 
and an alarm clock function of informing a user of set 
time as a second fucntion, so that the timer function is 
only one non-important attached function. 

Accordingly, a set operation of time and a start 
operation as a timer are complicated or unkind, and 
hence practical use of a timer function itself is some- 
times lower Thus, even if a timer function is incorpo- 
rated in the alarm-equipped wristwatch. actual use 
thereof is hesitated or troublesome or anxious in the 
setting and operation thereof to result in substantially 
non-applicability thereof. 



SUMMARY OF THE INVENTION 

To solve the problems with the prior art, it is an 
object of the present invention to provide an easily use- 
5 able timer alarm device in which even though the vol- 
ume of an alarm output witn a sound is small, attention 
of a user can be securely called and even a user having 
a defect in his eye can utilize it without difficulty. 

In accordance with the first aspect of the present 
io invention, a timer alarm device comprises a timer circuit 
for detecting the lapse of set time to output an alarm 
driving signal, alarm output means driven by said alarm 
driving signal to output an audi alarm, a battery cell for 
supplying a power supply to said timer circuit and said 
is alarm output means, and a casing structure for housing 
said timer circuit, said alarm output means, and said 
battery cell wherein said timer alarm device further 
comprises a mounting mechanism in which said casing 
structure and the weight of the whole device are defined 
20 within a range where they can be supported with an ear, 
and said casing structure is supported with an ear, and 
said alarm output means is positioned in the vicinity of 
an ear hole. Hereby, the whole of the timer alarm device 
is supported on the ear and an audio alarm sound is 
25 outputted in the vicinity of the ear hole. It is therefore 
possible to call a greater attention of a user with even a 
smaller output than in the cases where the timer alarm 
device is mounted on an arm or put in a pocket of a 
shirt. There is accordingly eliminated an anxiety of a 
30 user of missing to hear the alarm even in a subway, a jet 
coaster, and in violent wind and rain. 

The alarm may include an intermittent sound and a 
continuous sound from a piezoelectric buzzer and from 
other electronic buzzers, and composite tone messages 
35 from a miniature speaker, and the like. 

With the construction, the timer alarm device has 
the lower possibility of removal thereof during the use 
compared with the case where it is mounted on an arm, 
and has the lower possibility of its being missed during 
40 the use compared with the cases where it ts put in a 
pocket or in a bag. There is further eliminated the need 
of an obstructive cable unlike the case where an ear- 
phone led from a body is used. 

Since the volume of an alarm sound may be 
45 reduced, the life of a battery cell is increased The timer 
alarm device is small-sized and light-weighted so that it 
is convenient to be carried even when it is not used, and 
further that there is no inconvenience even if it is always 
actively mounted on an ear like an earring provided its 
so design quality is improved 

When the present timer alarm device is mounted on 
an ear holding an earlobe therebetween as in case of an 
earring, a sense of incompatibility is reduced, and urfj- 
cation with sweat and pain with pressing are eliminated 
55 even when it is mounted over a long period of time. A 
mounting mechanism is miniatutized and hence the 
mechanism is also miniaturized which serves to bring 
the output part of an audio sound to the vicinity of an ear 
hole, compared with the cases of bows of glasses and a 
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hearing-aid where they are mounted on ears and dis- 
posed between the ears and the head 

Since the output part ot an audio sound can be dis- 
posed at a distance from an ear hole, there is no possi- 
bility of the ear hole becoming stuffy internally and is no 
possibility of preventing a user from hearing surround- 
ing sounds, compared with the case where the output 
part of an audio sound is insetted into the ear hole in a 
closed state 

The mounting mechanism in the present timer 
alarm device includes an arm member fixed to said cas- 
ing structure and a ciip member supported on the arm 
member, a concha being held between the arm member 
and sard clip member in its thickness direction. The 
mounting mechanism further includes an arrangement 
where said casing structure is protruded to an ear side 
from said arm member, the arrangement being adapted 
such that said casing structure is caught by the edge cf 
a circumferential recess of the ear hole when the wall of 
the concha is held between said arm member and said 
clip member. 

The arm member and the rotatable clip member are 
btassed in the direction of holding the ear with a spring 
structure, etc.. and the present timer alarm device is 
attached to the ear by holding the concha ( including the 
earlobe) between the arm member and the clip member 
in the thickness direction of the concha. The arm mem- 
ber is extended from the edge side of the ear to the 
center side of the same, and the casing structure fixed 
to the end of the arm member is located in the vicinity cf 
the ear hole. 

The present timer alarm device is mountable on an 
ear with the reduced number of parts, and the length of 
each individual parts is small-sized without exceeding 
the width of the concha so that the whole of the device 
is miniaturized and light-weighted and further a feeling 
of physical disorder and pain when the device is 
attached to the ear are reduced. 

The arm member, the clip member, and the casing 
structure restrict the cross section of an ear in three 
directions by hitching the casing structure in a one step 
recess extending around the ear hole by making use of 
the feature of the configuration of the concha including 
the recess, so that even if pinching force of holding the 
concha between the arm member and the clip member 
in the thickness direction of the concha is smaller the 
whole of the device is securely supported on the ear. 

Accordingly, there is eliminated the possibility of the 
device slipping off the ear owing to sweat, and there is 
reduced the possibility of the device slipping out the ear 
even if it undergoes strong shock o r contact 

The timer circuit includes an input circuit that has 
two switches which are different from each other in tick- 
ing time intervals of set time and that sets the sum total 
of products of the number of times of operation of each 
said switch and the ticking time intervals. 

The two switches having different ticking time inter- 
vals such as 1 minute and 1 hour, 10 minutes and 1 
hour, and so on are operated, and the set time of the 



timer function is set as the sum total of the ticking time 
interval x the number of times of the operations of each 
switch The switch having the larger ticking time inter- 
vals saves the total number cf times of operations while 

5 the other switch having the smaller ticking time intervals 
improves fineness (resolution) of the set time. The 
switches may be three or more that have different tick- 
ing time intervals respectively 

Since the set time is set with the number of times of 

io operations of two or more switches each having differ- 
ent ticking time intervals, there is ensured a device that 
includes no dial and display and that is small-sized and 
light-weighted and further enjoys power saving. There is 
further ensured time setting that does not rely on a 

is user's eye and there can be executed accuiate time set- 
ting with the less number of times of operations. 

The timer circuit includes a setting standby circuit 
that brings the device into a standby state by detecting 
the two switches being simultaneously operated to reset 

20 time counting and hence wait next operation of the time 
setting. 

The switch for time setting of the timer function is 
shared for reset/standby operation, whereby an exclu- 
sive reset switch and standby switch are made unnec- 

25 essary Once the two switches are simultaneously 
operated, the timer function is reset and simultaneously 
the operation is brought into a standby state of the set- 
ting operation, whereby the next time counting of the 
timer function can be always started waiting new time 

30 setting. 

The function is utilized when a mistake is made in 
the time setting and when it is desired to alter the setting 
time during the time counting. Further, measures and 
correction are ensured as a user desires also when the 

35 user becomes aware of a mistake just before a lapse of 
the set time and an alarm is desirous of cancellation. 

The timer circuit can include a timer starting circuit 
which detects that the time setting operation stops tor a 
predetermined time to automatically start the time 

4C counting. The timer starting circuit determines that the 
setting operation has been completed when the opera- 
tion of the time setting of the timer function stops for 
several seconds or more, and automatically starts the 
time counting of the timer function which takes the set 

45 time as a target, so that there is no need of providing an 
exclusive start switch. The number of parts is reduced 
and the device is small-sized and light-weighted. The 
reduction of the number of parts increases flexibility of 
the design of an external appearance and also facili- 

50 tates waterproofing around the switches. Further, a user 
is net required for the particular counting start operation 
after the operation of the time setting. 

Since the completion of the time setting operation is 
detected to automatically start the time counting, the 

55 device does not fail alarming by forgetting the start 
operation of the time counting after the time setting. 

The timer circuit can connect setting details inform- 
ing circuit which detects that the time setting operation 
stops for a predetermined time and informs a user of set 
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time which is set up to that time with use of an audio 
sound once oi more times. 

Since the setting details informing circuit deter- 
mines that the setting operation has been completed as 
soon as the operation of tne time setting of the timer 5 
function stops for several seconds or more and informs 
a user of the length of the set time with use of an audio 
sound, there is eliminated the need of a dial or a figure 
display for visual confirmation of the set time, and hence 
the device is small-sized and the life of a battery cell is ic 
prolonged. 

A user can hear details set by himself with an ear 
and confirm whether or not the time setting that has 
already been completed is executed without fail. The 
time counting is started with the set time that has been is 
confirmed. 

Since the completion of the operation of the time 
setting of the timer function is detected and automati- 
cally start the time counting, it can be confirmed with an 
ear that transfer from the setting operation to the time 20 
counting has been normally completed. The setting 
details informing circuit includes a piezoelectric buzzer 
and indicate the set time with the number of intermittent 
sounds from the piezoelectric buzzer. 

The setting details informing circuit shares the pie- 
zoelectric buzzer used for generating an alarm to indi- 
cate the set time so that it does not require an exclusive 
audio sound output device. The present timer alarm 
device is thus miniaturized and light-weighted to 
achieve a simplified circuit construction which shares 
also the driving circuit for the piezoelectric buzzer. This 
setting details informing circuit can be reasonably used 
even by foreigners who can not understand Japanese 
and persons who are not good at mental arithmetic. 

When a plurality of kinds of intermittent sounds are 
used, a user hears out the kinds of intermittent sounds 
to count the number of generation times of intermittent 
sounds for each kind. For example, 1 hour is expressed 
by one long generation sound and 5 minutes are 
expressed by one short generation sound. 

When there are used a plurality of the switches 
which have different set ticking time intervals, the kind of 
a generation sound may be set for each ticking time 
interval. The reason is that provided the number of 
operation times of each switch is coincident with the 
number of generation sounds of the corresponding kind, 
propriety of the setting can be confirmed even though 
further calculation is not done. 

When integration time of smaller ticking time inter- 
vals is equal to a larger ticking time interval, the set time 
may be indicated with a generation sound correspond- 
ing to the larger ticking time interval to reduce the total 
number of generation sounds and hence facilitate the 
counting and the calculation. 

The setting details informing circuit can be adapted 
such that two kinds of intermittent sounds are used in 
which at least one of the frequencies and time intervals 
thereof are different from each other corresponding to 
the two switches which have different ticking time inter- 



vals of the set time, and said intermittent sound of the 
one kind is ou-purted at an equal interval by the number 
of operation times of the one switch independently of 
the order of the operations of said two switches and in 
succession said intermittent sound of the other kind is 
outputted at an equal time interval by the number of 
operation times of the other switch to inform a user of 
the set time. 

A user can know the set time by listening to inter- 
mittent sounds and discriminating the kind and number 
thereof with his ear. Further, even if a user operates the 
two switches randomly, the total number of operation 
times of each switch is indicated in order, so that even 
longer set time can be confirmed in a short time with 
less error. 

When generation sounds corresponding to a larger 
ticking time interval are successively generated by a 
required number and thereafter generation sounds cor- 
responding to a smaller ticking time interval are succes- 
sively generated by a required number, conversion to 
time is esier than in the reverse order. 

For the assembly of the present timer alarm device, 
the timer circuit for detecting the lapse of set time and 
the setting details informing circuit for performing indica- 
25 tion of the set time with intermittent sounds using the 
piezoelectric buzzer are accomodated in an integrated 
circuit, and a circuit board including the integrated cir- 
cuit and switch contacts, a plate-shaped battery cell, 
and a piezoelectric buzzer for outputting an alarm of an 
30 audio sound are superimposed and put between a pair 
of casing members, and further push buttons for setting 
the set time are disposed on said switch contacts pene- 
trating the one of said casing members. 

The number of parts is reduced and the internal 
35 structure of the present timer alarm device is also sim- 
plified so that both of the parts cost and the assembly 
cost are reduced for the device to be further miniatur- 
ized and light-weighted Replacement of the battery cell 
and failure parts is also facilitated. 
40 ft is desirable for the present timer alarm device that 
it is concentrated into a construction required for a func- 
tion of setting time and outputting an alarm, without 
mounting a display device for visually showing time and 
development of time counting or a lamp that turns on 
45 and off in shynchronism with the time counting, etc. It is 
further desired for the present timer alarm device that a 
plurality of the functions share push buttons and a pie- 
zoelectric buzzer to achieve starting and resetting of the 
timer function, cancellation of the time setting, indication 
50 of the set time, indication of the development of the time 
counting, and indication of continuation of the time 
counting, and so on 

The integrated circuit may be a microcomputer cir- 
cuit including a memory, and functions expressed as the 
55 foregoing circuits including the timer circuit may be exe- 
cuted in time division following a predetermined 
processing program. The integrated circuit may be a 
logic circuit using multi -purposed gate array or a MOS 
logic circuit that is exclusively pattern designed, etc. 
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Operation to set the time of the timer function is 
done by pushing push buttons heads of which appear 
Oil the back of the casing 

In accordance with the second aspect of the 
present invention, there are connected to the timer cir- 
cuit an input circuit that includes only one switch in 
which there is performed time setting where predeter- 
mined ticking time intervals are accomodated for each 
one operation, and a setting standby circuit which 
detects that said switch is operated continuously over a 
predetermined time to reset the time counting operation 
and hereby bring about a standby state where the oper- 
ation waits the next operation of the time setting There 
are executed the setting of the set time and the 
reset/standby opeartion only with one switch. The time 
setting of 30 minutes for example is performed for each 
one operation of the switch, and hence the setting of 3 
hours is executed by operating the switch successively 
6 times m a short time. Further, the reset/standby oper- 
ation is achieved by continuously operating the switch 
over a predetermined time 

Since only one switch is to be operated, the number 
of parts is further reduced compared with the case of 
two switches to further make the present timer alarm 
device miniaturized and light-weighted. This permits the 
switch to be large-sized for easy operation and hence 
increases flexibility of the design of the structure. Since 
there is no need of distinguish the switch, there is no 
need of relying upon user's eye when the device is oper- 
ated and hence the device is useable even in a com- 
plete gropmg state. 

Also in the second aspect, there are provided the 
timer starting circuit and the setting details informing cir- 
cuit, etc., as in the first aspect. 

In accordance with the third aspect of the present 
invention, it is applied also to applications other than the 
timer alarm device. More specifically, there are provided 
a casing structure accomodating a audio sound output 
unit and a pinch structure which can take a open posi- 
tion and closed position and which is fixed to said cas- 
ing structure in a positional relationship and located at a 
distance from said casing structure, whereby said cas- 
ing structure is protruded toward an ear hole side in the 
state where said pinch structure is closed to pinch a 
body of a concha in the thickness direction and the cas- 
ing structure is caught by the edge of a recess around 
the ear hole. 

The device is securely supported on an ear in cor- 
poration with the pinch structure and the protruded cas- 
ing structure, so that the present device does not fall 
down from the ear even if it is exposed to a strong 
shock. Regardless of its being securely supported, 
there are reduced loads to the ear and the ear hole 
compared with conventional headphones and ear- 
phones, and air permeability is also satisfactorily 
secured, and further it does not prevent a user from 
hearing surrounding necessary voices and sound infor- 
mation such as notice of danger. 

Further, since an audio sound is outputted near the 



earhole, user's attention can be securely called, and 
there is no possibility or leaving the device behind and of 
being uncapable of remembering a hiding-away place 
even if the user forgets that he carries the device. 

5 Provided various existing functions and devices 

(software) are combined with thus presented ear attach- 
ment strucure, there are improved in convenience of 
conventional devices, especially in portable properties 
thereof, reliability of information, and reduction of trou- 

ig bles to those around a user. 

A complete set of circuits for actuating the audio 
sound output device and a power supply therefor are 
preferably accomodated in said casing structure. Pro- 
vided the power supply and a complete set of the cir- 

?5 cuits, both being required, are accomodated in the 
casing structure, the function of the device can be dem- 
onstrated without relying upon external power supply 
and signal supply through a cable. The present inven- 
tion is applicable to clocks, gas alarms, various sensors, 

20 radios, transceivers, pocket bells, and calling devices, 
etc., additionally to the timer alarm device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 The above and other objects, features and advan- 

tages of the present invention will beome more appar- 
ent from the following description when taken in 
conjunction with the accompanying drawings in which 
preferred embodiments of the present invention are 

so shown by way of illustrative example. 

FIG. 1 is a view illustrating a state where a timer 
alarm device according to an embodiment of the 
present invention is attached to an ear; FIG. 2 is a 
35 view illustrating the state of a mechanism for pinch- 

ing an ear in the thickness direction thereof being 
opened; 

FIG. 3 is a partly broken side view illustrating the 

whole of the timer alarm device; 
4c FIG. 4 is a view illustrating an internal structure 

shown with a decomposed state of a head; 

FIG. 5 is a view illustrating the arrangement of a 

switch on the back of the head, 

FIG. 6 is a circuit diagram of the timer alarm device, 
45 FIG. 7 is a timing chart of the timer alarm device; 

and 

FIG. 8 is a view illustrating an external appearance 
structure of a calling device of the embodiment. 

so DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In what follows, a timer alarm device of an embodi- 
ment of the present invention will be described with ref- 
55 erence to the accompanying drawings 

As illustrated in FIG. 1, a timer alarm device 10 is 
supported on an ear 50 by pinching a thick part of a con- 
cha 51 between an arm 12 and a clip 13 coupled rotat- 
ably through a shaft 14. A head part 1 1 is disposed at 
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the root of the arm 12 in which there are accomodated 
an electric circuit and a battery ceil, etc There are 
formed a casing structure of the head part 1 1, the arm 
12, and the clip 13 wrth resin into a light weight. 

The timer alarm device 1 0 when attached to the ear 
50 permits the head part 1 1 to be located in the vicinity 
of an ear hole 52 and a piezoelectric buzzer 15 to be 
held facing the earhole 52 for informing a user of the 
lapse of set time. Since the head part 1 1 does not com- 
pletely close the earhole 52, the inside of the ear hole 
52 does not get wet even if the device is attached over a 
long time and does not completely interrupt external 
sounds. 

As illustrated in FIG. 2, the clip 13 includes a spring 
16, which performs stopper function as well as spring 
function, between opposing shaft holding parts 13A 
supported on the arm 12 through the hinge shaft 14, 
and the spring 16 extends in a cantilevered fashion from 
the tip end side of the clip 13. When the clip 13 is 
opened to the arm 12 up to the angle of about 120 2c 
degrees the surface of the tip end of the spring 16 
molded integrally with the clip 13 strikes a stepped part 
12A of the arm 12 to prevent the clip 13 from being fur- 
ther opened 

As illustrated in FIG. 3, in a pinch state where the 
clip 13 is closed toward the arm 12 a flat surface 12B of 
the arm 12 is pressed against the side surface of the 
spring 16 to keep an opposing distance between the clip 
13 and the arm 12 smaller. Once a thick part of a con- 
cha 51 is pinched with the clip 13 and the arm 12, the 
end surface of the spring 16 gets on the corner of the 
flat part 12B to produce spring force and hence exert 
slight compression force on the thick part of the concha 
51. 

Further, a part of the head part 1 1 protruded fron- 
tally (upwardly in the figure) from the arm 12 engages 
with an uneven part of the concha 51 ( the casing struc- 
ture falls down in a recessed part around the ear hole 
52 ), and the concha 51 is restricted with the arm 1 2, the 
clip 13, and the head part 11 in lour directions. Hereby, 
the timer alarm device 10 is securely held on the ear 50 
even though the pinch force with the arm 12 and the clip 
13 is small. 

Since the opposing distance between the arm 12 
and the clip 13 in the pinching state is set to be smaller 
than the average thickness of an earlobe, it is also pos- 
sible to attach the timer alarm device to the ear by 
pinching the earlobe with the arm 12 and the clip 13 
simply as in an earring, without falling down the head 
part 1 1 in the recessed part around the ear hole 12. 

The position to attach the timer alarm device 10 on 
the concha 51 may not be a lower side part shown in 
FIG. 1 Positions to ensure an optimum attachment feel- 
ing and optimum alarming maybe adopted taking the 
size of the timer alarm device 10 and individual differ- 
ences of the shapes of the earlobes 51 into considera- 
tion, e.g., a side part and an upper side part of the 
concha 51 are pinched and the head 11 is fallen down 
in the recessed part around the ear hole 52. 



As illustrated in FIG. 4, the head part 1 1 of the timer- 
alarm device 10 is constructed such that the thin p ! ate- 
shaped piezoelectric buzzer 15, a disk-shaped lithium 
battery ceil 24, and a circuit board 25 are superimposed 
and accomodated in an internal space surrounded by 
the assembled cover 21 and casing 22. The piezoelec- 
tric buzzer 15, the battery ceil 24, and the circuit board 
25 are connected as shown in FIG. 6 with several wires 
(not shown). A resin protrusion 22D protruded from a 
0 casing 22 pushes the circuit board 25 and hence 
presses the piezoelectric buzzer 15 against the cover 
21 to hereby pinch the battery cell 24 and the circuit 
board 25 for positioning thereof so as to prevent them 
from being moved. 

The cover 21 is fixed to the casing 22 by forcing a 
hook part 21 A to be caught by a shelf part 22A of the 
casing 22, and superimposing an opposite side hole 
21 B on a hole 22B in the casing 22, and further screw- 
ing a screw 23 therein. 

Printed wiring including two comb-shaped elec- 
trodes 25A is formed on the opposite surface of the cir- 
cuit board 25 facing to the battery cell 24, and several 
electronic parts including a resin molded integrated cir- 
cuit 26 and a quartz oscillator 27 are mounted on the 
25 printed wiring. Conductive rubber electrodes 28 are dis- 
posed on the respective comb-shaped electrodes 25A, 
and push buttons 29A (29B) are mounted on the 
respective conductive rubber electrodes 28. The push 
button 29A(29B) is slidably held in two through-holes 
so 22C. 

As illustrated in FIG. 5. a pair of recessed portions 
22E are formed in the back surface side of the casing 
22, and heads of the two push buttons 29A, 29B are 
protruded within the limit of the amount of the recess of 
35 the recessed portions 22E. In setting operation of the 
set time, the protruded heads of the push buttons 29A, 
29B are pushed in with a fingertip. Since the periphery 
of the recessed portion 22E rises like a wall, it is difficult 
that the push buttons 29A, 29B make contact with 
40 another matter and be pushed in within a pocket or a 
bag. 

FIG. 6 is a circuit diagram of the timer alarm device 
10. The integrated circuit 26 mounted on the circuit 
board 25 includes as a main part a MOS logic circuit 
45 constructed using an exclusive mask pattern. In the 
integrated circuit 26. there are included an input circuit, 
the timer circuit, a setting response circuit, a setting 
details informing circuit, a setting standby circuit, a timer 
starting circuit, a piezoelectric buzzer output circuit, and 
so a power supply circuit, etc 

The input circuit is a counter circuit in a sense for 
counting the number of pushing of the push button 29A, 
29B to set a particular time 

The timer circuit accumulates clock pulse signals 
55 formed from an output of the quartz oscillator, and actu- 
ates the piezoelectric buzzer 15 when an accumulation 
value coincides with the set time. 

The setting response circuit uses two kinds of inter- 
mittent sounds when a user sets the time as described 
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later, and actuates the piezoelectric buzzer 15 one at a 
time every time the push buttons 29A, 29B are 
depressed. 

The setting details informing circuit determines that 
the setting operation was completed when 5 seconds 
elapsed after the push buttons 29A, 29B were finally 
depressed, and actuates the piezoelectric buzzer 15 by 
the number of times of the depression corresponding to 
the time finally set. 

The setting standby circuit resets operation of the 
timer circuit and starts the input circuit when the push 
buttons 2SA, 29B are continuously simultaneously 
depressed over 2 seconds, and brings the input circuit 
into a standby state where it waits starting of the time 
setting with the push buttons 29A, 29B. 

The timer starting circuit forces the timer circuit 
start the time counting after 5 seconds since the opera- 
tion of the piezoelectric buzzer 1 5 by the setting details 
informing circuit is compleated. The piezoelectric 
buzzer output circuit defines the volume, frequency, and 
a repetition time interval, etc., of the piezoelectric 
buzzer 15 in response to the case where the piezoelec- 
tric buzzer 15 should be actuated, and outputs a power 
pulse signal for driving the piezoelectric buzzer 15. 

The power supply circuit forms power supply volt- 
age used for the integrated circuit 26 and the piezoelec- 
tric buzzer 1 5 from an output of the battery cell 24. 

A reset/standby operation takes place when a user 
depresses both of the push buttons 29A, 29B continu- 
ously over 2 seconds, and the operation of the time set- 
ting through the push buttons 29A, 29B is enabled in the 
timer alarm device 1 0. In this state, 5 minutes are added 
to the set time each time the push button 29A is 
depressed one time, and 30 minutes are added thereto 
each time the push button 29B is depressed one time. 

Set time from shortest 5 minutes to longest 10 
hours is ensured for every 5 minutes in combination of 
the number of times of the depression of the push but- 
tons 29A. 29B 

FIG. 7(a) is a timing chart for an example of the set- 
ting processing wherein there are shown an output VB 
to the piezoelectric buzzer 15 in the integrated circuit 26 
and time counts TC together with the operation status of 
the push buttons 29A, 29B. 

Every time a user depresses the push buttons 29A, 
29B, a check sound PS is outputted for 50 ms from the 
piezoelectric buzzer 15. There are outputted a 640 Hz 
intermittent sound with the depression of the push but- 
ton 29A and a 2048 Hz intermittent sound with the 
depression of the push button 29B. There are no limita- 
tion to the numbers of operation times and operation 
orders of the push buttons 29A. 29B, and setting of sev- 
eral hours may be executed only with 5 minute accumu- 
lation by the push button 29A. 

Once the operation of the push buttons 29A, 9B are 
interrupted for 5 seconds, the integrated circuit 26 deter- 
mines that the operation of the time setting has been 
completed, and indicates the set time intended to be 
counted with use of the numbers of the intermittent 



sounds PA, PB of the piezoelectric buzzer 15 Fust, a 
2048 Hz 40 ms intermittent sound PA corresponding to 
30 minutes is outputted by the number of depression 
times of the push button 29B, and in succession a 640 

5 Hz 40 ms intermittent sound PB corresponding to 5 min- 
utes is outputted by the numoer of depression times of 
the push button 29A. The periods of the intermittent 
sounds are 500 rns. 

Accordingly, the user can judge whether the setting 

ic is correct or not without the need of complicated calcu- 
lation by counting the number of the intermittent sounds 
of each kind outputted at the ear and only judging 
whether the number coincides with the memorized 
number of times by which the user pushes each of the 

is push buttons 29A, 29B or not. 

The indication of the set time with the intermittent 
sounds is repeated two times with a 5 second interval 
putted therebetween to deal with the possibility of user's 
failing to hear it or mis-hearing. 

20 Once the second time indication of set time is com- 

pleted and 5 seconds elapse, the integrated circuit 26 
starts time counting. Thereafter, as accumulation time 
of the time counting reaches the set time, the integrated 
circuit 26 actuates the piezoelectric buzzer 15 to gener- 

25 ate an alarm for information of the lapse of the set time 
to the user as illustrated in FIG. 7(b). 

The alarm repeats 20 times the operation in which 
it outputs 2048 Hz 32 ms intermittent sounds 6 times 32 
ms apart and rests for 125 ms. Notice should be herein 

so taken of that FIG. 7(b) is partly neglected in order to 
shorten the length of the time axis. Alarms A1 , A2 of 1 
cycle generated in such a manner are outputted two 
times 20 seconds apart. The integrated circuit 26 auto- 
matically proceeds to a standby state after the second 

35 time alarm A2 is outputted whereby time setting is ena- 
bled anew at any time by operating the push buttons 
29A, 29B. 

The integrated circuit 26 is resettable at any time 
when wrong time is set by mistake, when the setting is 

40 desired to be tried again in the course of the time count- 
ing, or when the setting is desired to be cancelled. The 
resetting is achieved by simultaneously continuously 
depressing the push buttons 29A, 29B over 2 seconds. 
At this time, a 1024 Hz 2 second confirmation sound is 

45 outputted through the piezoelectric buzzer 15, and the 
integrated circuit 26 automatically proceeds to a 
standby state 

Once in this state the operation of the time setting is 
again executed, the set time is indicated through the 

so piezoelectric buzzer 15 5 seconds after the completion 
of the setting operation, and thereafter the time counting 
is automatically started 

According to the timer alarm device 10 of the 
present embodiment the concha 51 is restricted with 

55 the arm 12. the clip 13, and the head part 11 in four 
directions to reduce the pinching force by the arm 12 
and the clip 13 so that there is eliminated the possibility 
of blood congestion in the ear 50 and any pains being 
produced during the attachment. Thus the device can 
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be attached to an ear with a miniature light-weight struc- 
ture like an earring without causing a feeling of physical 
disorder or any pain. 

Further, since the head part n is positioned just 
close to the ear hole 52, user's attention can be 
securely called even when the sound volume of the pie- 
zoelectric buzzer 1 5 is small. Therefore, there is no pos- 
sibility of defects, which are encountered in a case of 
prior art alarm-equipped wristwatch, such as user's fail 
in hearing the alarm when the user thrusts his arm on 
which the wristwatch is attached into a thick bedquilt, 
when the user wears a full-faced helmet, or when a 
wristwatch is demounted owing to user's reasons. 

Since there are limited components required for the 
function to detect the lapse of time of the set time for 
actuation of the piezoelectric buzzer 15 and there is 
completely eliminated the use of any construction for 
confirmation with an eye such as a liquid crystal device, 
the number of parts is reduced to bring the whole device 
into a miniaturized, light-weighted and simplified con- 
struction, and the relatively long life of the battery cell is 
also ensured. Hererby, the present device can be rea- 
sonably attached to and hung from an ear. 

Further, since varieties of response sounds and 
confirmation sounds, and indication of the set time can 
be outputted using the piezoelectric buzzer 1 5, the timer 
alarm device 10 is useable with safety and reliability 
even without use of an indicator or lamp for corrf irmation 
of the operation and set details with an eye. Conversely 
speaking, operation relying on an eye is eliminated 
upon the time setting and the starting so that the 
present device is useable by persons having eye trou- 
bles and busy persons having no time to look at the indi- 
cation. 

Although in the present embodiment the 2048 Hz 
intermittent sounds PA corresponding to 30 minutes and 
the 640 Hz intermittent sounds PB corresponding to 5 
minutes are outputted by the number of depression of 
the push buttons 29A, 29B at a time to indicate the set 
time, it will do to first output the 2048 Hz intermittent 
sounds corresponding to 30 minutes by m ( = set 
time/30 minutes ) and then outputting the 640 Hz inter- 
mittent sounds PB corresponding to 5 minutes by n ( = 
(set time - 30m)/5 minutes ). In this case, a user can 
judge whether or not the setting is correct by hearing 
indication of the intermittent sounds outputted at the ear 
and calculating (30m + 5n) in mental arithmetic after 
operation to set time by depressing the push buttons 
29A, 29B. Further, in this case, the indication may be 
executed with three kinds of intermittent sounds corre- 
sponding to 1 hour, 10 minutes, and 5 minutes 

The integrated circuit 26 may be a logic circuit 
which is formed by applying necessary short -circuitting 
and opening processing to a general-purpose gate 
array chip, or may be subjected to program operation as 
a 1 chip microcomputer circuit. 

Although in the present embodiment the set time is 
indicated with sounds from the piezoelectric buzzer, two 
light emitting diodes may be provided on the back sur- 



face of the head part 1 1 adjoining to the switches 29A, 
29B. In that case, provided the set number of 30 min- 
utes is indicated with the number of times of on-and-off 
of light of one of the two light emitting diodes and that of 

5 5 minutes is indicated with the number of times of on- 
and-off of light of the other, set details can be securely 
confirmed even under severe noise environment. 

Further, it may be permitted to provide an inde- 
pendent light emitting diode on the back of the head 

to part 11 and emit intermittent light ( e.g., about 5 ms 
once for 10 seconds) in the course of the time counting. 
It can be confirmed that the operation is in the course of 
the time counting and hence useless care can be elimi- 
nated 

15 Although in the present embodiment the two 

switches 29A, 29B are provided, a construction may be 
used in which the entire external appearance and an 
attachment mechanism of the timer alarm device are 
left behind as they are and only one switch is disposed 

so on the back of the head part. 

Every time the one switch is depressed, 20 minutes 
are added to the set time, and once the switch operation 
is interrupted for 5 minutes, the set time is indicated with 
two kinds of intermittent sounds First, 500 ms intermit- 

,?5 tent sounds corresponding to 1 hour are outputted by m 
(= set time/60 minutes), and then 50 ms intermittent 
sounds corresponding to 1 0 minutes are outputted by (( 
set time - 60m )/10 ). The reset/standby operation is 
achieved by continuously depressing the one switch 

3c over 2 seconds. 

With such a construction only one switch may be 
operated so that there is no need of mutually discrimi- 
nating the switch upon the use of the timer alarm device 
and there is no possibility of depressing a wrong switch 

3t by mistake The reset/standby operation and the opera- 
tion of the time setting may be allowed by groping for 
operation of the device keeping it attached to an ear. 

FIG. 8 is a view illustrating a calling device using an 
ear attachment structure as the second embodiment of 

*c the present invention. 

As illustrated in FIG. 8, the calling device according 
to the present embodiment includes a receiver circuit 
provided in a circuit housing 37 disposed on a back sur- 
face side of the arm 32 for receiving a radio signal. The 

45 receiver circuit receives radio waves through an 
antenna 38 from the outside, and it once receiving a 
radio signal with predetermined intensity or more in a 
specific frequency band drives a piezoelectric buzzer 
output circuit which is constructed like the timer alarm 

so device of the former embodiment. 

The receiver circuit and the piezoelectric buzzer 
output circuit are supplied with power from a lithium bat- 
tery cell (not shown) housed in the head part 31 Once 
the piezoelectric buzzer 35 housed in the head part 31 

55 outputs an alarm sound in the vicinity of the ear hole 52, 
attention of a user can be securely called. 

The calling device is adapted such that the clip 33 
is rotatably mounted on the end of the arm 32 through 
the hinge shaft 34 and has an external appearance 
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structure where the head part 31 is protruded from the 
surface of the arm 32 to the same side of the clip 33. 
Accordingly, once the device is attached to an ear 50 
pinching the thick part ( concha ) of the ear 50 between 
the arm 32 and the clip 33, the head part 31 that acco- 
modates the piezoelectric buzzer 35 therein is caught 
by an edge of a recess around the ear hole 52. 

At this time, the calling device is supported by a 
part of the ear 50 pinched between the arm 32 and the 
clip 33 so that greater flexibility of attitude of the device 
to the ear hole 52 is ensured, and loads to the ear hole 
52 and the recess around the same are reduced, and 
the degree of interrupting external sounds is reduced, 
and further permeability to the ear hole 52 is also satis- 
factorily ensured. 

The ear attachment structure of the present inven- 
tion is attached to an ear such that the head part is 
caught by the recess around the ear hole in the state 
where the thick part of the ear is pinched with the arm 
and the clip, therefore, an output sound by a piezoelec- 
tric buzzer or a small-sized speaker is generated near 
the ear hole. Accordingly, the ear attachment structure 
is useable also to the following applications additionally 
to the timer alarm device and the calling device 
described above by altering the circuit and the function 
housed in the head part ( casing structure ): 

(1) There are housed a detector circuit for detecting 
radiation or electromagnetic waves to generate an 
electric signal , a discriminator circuit for discriminat- 
ing whether or not intensity of the generated electric 
signal exceeds a threshold, and a piezoelectric 
buzzer output circuit like the timer alarm device in 
the foregoing embodiment, etc.. wherein an alarm 
is outputted from the piezoelectric buzzer once 
exposure beyond predetermined intensity is 
received. 

(2) There are housed a sensor for detecting at least 
one among carbon monoxide, carbon dioxide, nitro- 
gen oxide, propane gas, and anther dust to gener- 
ate an electric signal, a discriminator circuit for 
discriminating whether or not intensity of the gener- 
ated electric signal is exceeds a threshold, and a 
piezoelectric buzzer output circuit like the timer 
alarm device in the foregoing embodimert, etc., 
wherein an alarm is outputted from the piezoelec- 
tric buzzer once concentration of gas. etc., exceeds 
a safety standard. 

(3) There is housed a small-sized speaker wherein 
a device is actuated with a voice signal supplied 
f'om the outside through a cable. There is realized 
an earphone securely supported although a load to 
an ear is reduced compared with conventional ear- 
phones in which they are fitted to a recess around 
an ear hole or they are inserted into the ear hole for 
fixation thereof. 

(4) There are housed a receiver for a radio or a 
radio speaking device and a voice output circuit. An 
external radio wave signal is received, and a voice 



signal is extracted and music, broadcasting, and 
mesages are outputted through a small-sized 
speaker 

(5) There is housed a receiver circuit of a conven- 
5 tional pocket bell. An external radio wave signal is 

received and a corresponding signal is extracted, 
and a calling sound is outputted in response to an 
extaraction result. 

(6) There is housed at least one among a thermom- 
10 eter, a clock, an altimeter (a barometer). A liquid 

crystal display is provided on the back of the head 
of timer alarm device of the foregoing embodiment, 
whereby temperature, time, and altitude, etc., are 
displayed at all times as well as an alarm is output- 
75 ted when any danger or sunset time is approached 

in mountain-climbing, etc. 

Claims 

20 1. A timer alarm device comprising: 

an input circuit for setting time; 
a timer circuit for detecting the lapse of set time 
to output an alarm driving signal; 
25 alarm output means driven by said alarm driv- 

ing signal for outputting an alarm of audio 
sound; 

a battery cell for supplying power to said timer 
cicuit and said alarm output means; 
so a casing structure for accomodating said timer 

circuit, said alarm output means, and said bat- 
tery cell therein; 

the volume of said casing structure and the 
weight of the whole device being defined to fall 

35 within a range in which the whole device is sup- 

portable on an ear; and having 
an attachment mechanism for making said cas- 
ing structure being supported by the ear and for 
locating said alarm output means in the vicinity 

40 of an earhole. 

2. A timer alarm device as defined in claim 1 , wherein 

said attachment mechanism includes an arm 
45 member fixed to said casing structure and a 

clip member supported on the arm member by 
hinge and is adapted such that a thick part of 
concha is pinched between the arm member 
and the clip member. 

50 

3. A timer alarm device as defined in claim 2, wherein 

said attachment mechanism includes a struc- 
ture where said casing structure is protruded to 
55 an ear side from said arm member and is 

adapted such that said casing structure is 
caught by the edge of a recess around the ear- 
hole upon pinching the concha between the 
arm member and the clip member in the thick- 
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ness direction of the concha 

4. A timer alarm device as defined in claim 1 , wherein 

said input circuit includes two switches that are 
different in ticking time intervals of the set time, 
and there is set the sum total of products of the 
number of operation times of said two individ- 
ual switches and said ticking time intervals. 

5. A timer alarm device as defined in claim 4, wherein 

there is provided a setting standby circuit which 
detects said two switches being simultaneously 
operated and then resets the time counting 
operation to wait the next operation of the time 
setting. 

6. A timer alarm device as defined in claim 1 , wherein 

said input circuit includes only one switch for 
setting time in which predetermined ticking 
time intervals are accumulated for each opera- 
tion of the switch, and there is provided a set- 
ting standby circuit which detects said switch 
being continuously operated over a predeter- 
mined time and then resets the time counting 
operation to force the operation to get a 
standby state that waits the next operation of 
the time setting. 

7. A timer alarm device as defined in claim 1 , wherein 

there is provided a timer starting circuit which 
detects the operation of the time setting opera- 
tion being stopped for a predetermined time to 
automatically start the time counting. 

8. A timer alarm device as defined in claim 1 , wherein 

there is provided a setting details irrformating 
circuit which detects the operation of the time 
setting being stopped for a predetermined time 
to inform a user of the set time which is set up 
to that time with an sudio sound one time or 
more. 

9. A timer alarm device as defined in claim 8, wherein 

said alarm output means includes a piezoelec- 
tric buzzer for outputting an alarm of said audio 
sound, and said setting details informing circuit 
indicates the set time with the number of inter- 
mittent sounds from said piezoelectric buzzer. 

1 0. A timer alarm device as defined in claim 9, wherein 

said input circuit includes two switches which 
are different in ticking time intervals of the set 



time from each other, and said setting details 
informing circuit uses two kinds of intermittent 
sounds which are different in at least one of fre- 
quencies and lengths thereof corresponding to 

5 said two switches to output the one kind of the 

intermittent sound by the number of operation 
times of the one switch at an equal time interval 
and subsequently output the other kind of the 
intermittent sound by the number of operation 

ic times of the other switch at an equal time inter- 

val to inform a user of the set time. 

11. A timer alarm device as defined in claim 9, wherein 

is said timer circuit for detecting the lapse of the 

set time and said setting details informing cir- 
cuit for indicating the set time with the intermit- 
tent sound using said piezoelectric buzzer are 
accomodated in an integrated circuit device, 

2c and wherein 

a circuit board having a switch contact and sup- 
porting said integrated circuit, a plate-shaped 
battery cell and the piezolectnc buzzer for out- 
putting an alarm of an audio sound are super- 

25 imposed and sandwiched with a pair of casing 

members, and further wherein 
a push button for setting the set time is dis- 
posed on said switch contact, penetrating the 
one of said casing members. 

30 

1 2. An ear attachment structure comprising: 

a casing structure for accomodating an audio 
sound output device; 
35 a pinching structure which has an open state 

and closed state, and which has a fixed posi- 
tional relationship to said casing structure as 
being at a distance from said casing structure; 
and 

40 said casing structure being protruded toward 

an ear hole side, and being caught by an edge 
of a recess around the earhole when said 
pinching structure is closed to pinch a body of 
a concha in the thickness direction thereof 

45 

1 3. An ear attachment structure as defined in claim 12, 
wherein 

all circuits for actuating said audio sound out- 
50 put device and a power supply therefor are 

accomodated in said casing structure 
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RESL'.ME : 



La realisation de circuits mtegres pour rr,on;r<s multifonctior.ne lies est technique me n: 
possible. Par centre, ll n: de plus en plus difficile pour l'u tilisa tfcur de commlsder 
11 montre . 

D'autres entries de donnees que le micro-chvier jont presentees. Etles permetter.t un 
meilleur dialogue entre 1'utiUsateur et 1^ monire. 



1 . 1NTP.ODL CTION 

Les rr.or.tres mulUfonctianne Lies sent aujourd'hui te c hn ique m e nt 
paiiibies: Q existe decides mor-ired -calculatrices Sophia tiquees . 
Neanr-.otr.s, toutes IaidSent parartre un difaut capital: la difficulty 
d'ur.'.iijtion. Pour une large part, certe difficulty d ' u ti ! isa tion est 
liee i--LX e-trees de donn*»s, qu-i r.'ont pas depass* le stado du mi- 
cro- da vie r. c'est.l-d:re cel'-u d<i poussoir. 

Ur.e rr.i\'rZ'it de stimulation de creativite [l] a permis de generer 
de r.ou'. eiu.x type* d'entrfes de donees dont Ies plus per.'ormants 
son: prise.itis ici Comp:e tenu de 1 'a pplic a tion choisie, certaine3 
entrees de dohnees peuvenl re-ndre ^utilisation d'une montre muUl- 
fonc::r>nr.»!le tres agrfable. 

Le s.:ci3 d une montre multifo r-.c t io nne lie ne sera assure que si 
sot. en:r*e de donr.±es est pe r'c rmante, autrement dil d'un manie- 
me.-.'. agreabLe. facile i camp re .".-re e: a re ten i r . 

A vol: la difficult* qu' eprcuveni norr.bre ce persotin^s a remettrc 
a I'heure ur.e simple montre ^lecrromque digltale, de grandes ame- 
ltora.::or.a des moyens de dualog-ue jont rtecessaires dans le cas 
d'ur.e mor.tre muUifcncti anne-Ue. equipee d'une calculatrice. de re- 
veils multiples ou d'un agenda. 

2. ZNTRTE5 DE COXXZZ5 A s;.":LEMEN'T TEMPORE L 

L'n sv;:ime d'entrSe de M.-Je«i a defilement temporel permetde 
fai.-e dealer dans le t-mps dej connees a self ctionne r. en general 
dar.a or-i-tr facile a re;e-:r. L'v" Iisaleur arrete le defilement 
su- !e i v—.tale de son cr.oi-. D-» teiirfs entrees de dorj-iees sont uti- 
: ; s»is i c ellemen: p^ur lei m-.ses ± lhe_re de montro-s ilectroni- 

Lrs 5;. rr.bo'.es a s ^lectionner ior.1 en quelque sorte ranges sur une 
h-r.-. a.r^i le temps d'accss a u:i symbole est d"au*.ant plus long 

'.■<'.;'•■:: ■»•- dis pomble es : etend-j. Pou." d.mir.uer ce temps d'ac- 
ci-». .i oois>b'.e de disposer les symboles sur dcu.r c- troti di- 
rnt .-..» icrii, e.-. util.iant ur poinieur mobile qui permet de designer 
le -lyrr.bc:* choisi. 

Li i.^u.-e- 1 presents une montre compottant une telle entree de 
do-nir 3 . La touche A pec met le deplacement horuontal de gauche 
i drc.:-: cj pointer ct La touclie B permet le deplacement vertical 

de hi'.: er. bas . 




Si 1'utilisateur press* slmultan^menr les deux touches A et 5 , le 
deplacement du pointcur s'effectue en diagonale. Le pointer 7-'-* 
?tre realise par une diode elec t rolun i nea c ente (LED) ou u.n lt.~c~ 
teur a cristal liquide (LCD) associe a chaque symbole. Lorjc-! .> 
pomteur designe le dernier symbole d'une Ugne ou d'une colo---.-?. 
il st deiplacera sur le premier symbole de la mime lign* o- -* -J 
meme colonr:e . La touche FIN per.-.et d'e.itrer la dorir.ee sii^c- 
tionnee dans la montre. SimuUan-imer.t. le pointeur revierv. sur .* 
premier symbole en haut a gauche, d'ou une nouvelle selictic.-. 
peut etre entreprise. 

La figure 2 pr^sente ur.e montre co.T.portaat une entree de d?"---*e 
ou les syrrboles sont rangei en trois dimensiorus . La touche C 
permet Ue faire apparaitro differents ensembles d? symboles z.r 
Ies 12 digits de I'affieha ge . Chaque fois que cette touche est - res - 
sec. un nouvel ensemble de symbolcs apparait. CI est auiii poii.- 
ble, par exemple. de selectionner 3 x 12 ■ 36 symboles. L-e po..'. 
teur de symbole pcut etrc effectue par denotement du symbo.* 
design* . 



t 

- t 
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■■ r^i r + *-r. -.. jr. let i;j»me o'enir^e de donnee-i « 3 ( i :r _ = . l * 
diitc. ct qui Ic rend tr^j facile A ulilisfr. U touch* F C r _ ( ( 
d'entrer le symbo'.e dins 1* manfre. el en m^rr;,i temps efface 
fichage de controls; unf nouvelle composition de symbol* est al 0 _j 
possible. Pour corner un symbole. U suffit s implement de ?rfl . 
itr un * secondt- , r ois sur U touch;-? c o r re 3 p onda nt au segment q- e 
l'o.i desire effuc-r. 



Une simuiiL; 

man'.:*: qu' il 
ivtc ur po: n^e 
l'ardre de !T>. 



de l'er.iret de donnas d* La rig. 1 a permis de 
Jut en noy eaae 8 m:r.,tej pourentrer 100 symboles. 
•— r deii.:ant ft l Hi. En outre, le taux d'erreur est de 



3 - ENTRECS Q£ DONTEIS A COM POSITION DC SYMBOLES 

Une en:r^? de donnies 4 composition de symboles est formee de 
touches dont U disposition geomet rtque eat represents c ivc d? cclie 
dcs segments do l'a f : i cha ge. . Les touches penr.ettent alors de com- 
poser un symbole. segme.-; par segment, en utiUsant I'affichage a 
7 segmenu ur.^erselleme^! ccnr.u. Un t-! afficnage permet d» for- 
mer lei dix ch. fires e : a.-. ?ra-id norr.bre d* i-ttres. 




Fig. 3 



1 •-£'-" c 3 p^jmle une mon're ou sept tcucnes sont d ii po-. .J e-. <le 
m-me rr.un:--e que le, vept segments de I'affichage. Si I'utili^a- 
■'-ur prc->»o p„ r e temple la touch? du h.Tjt. le segment correspon- 
dent s«.- r.. .ii; . : - 4. 



Fig. 4 




La figure 4 propose une variante ou S touches stiffisenS 4 corr.poi?r 
un symbole sur un affichage a sept segments. Pour allcrner ur. seg- 
ment, deux touches voismes doivent etre activees s imultarteme- : ou 
s equenticilement. cc qui a pour effet d'aUutner Ie segment corr<»- 
pondant qui rclie les deux touches activees . La touch* EFF p*r~*: 
d'elfacer un symbole er. d'errexir. Ce systeme d'eat.--*- de do- 

nees necessite une relative d*:d*rit* de la part de I'utiiisat-ur. 
mats elle est facile a acquerir. Son avanlage principal est La rapidi- 
te: le temps moyen d' introduction de 1 00 symbolei est de 5 m in 
alors qu'il faut pres de 7 minutes avec La version precedeete. L"-e 
simulation a montr* qu'environ 47. des symboles doivent etr- cor- 
riges avant leur introduction dans la montre par la louche FD* . 

4. ENTREES DE DOWSES A COMBINMSON Q£ TOUCHES 

Les symboles a selectionner sont disposes matncieLierr.en; et tm- 
primes sur la face avant de la montre. com me Ia Mgure S ie r*pri. 
sente . 

Le 5vnbole selectionne est celui qui se trouve a 1" ir.t e rs ec t .0.-. d ' — - «r 
!-.gne et d'une eolenne dj tableau. 

Une premiere selection allume toute ur.e ligne de point* lurr.Lneu: * . 
Ellecst eTfectuee par les touches A et B. La premiere ligr.e cor- 
re,pontlu.-.t 4 la p.-v-.sion sur A . la jecor.de lign- par A et 3 si- 

r.vj::.memer.t et la tiOiiitme ligne p.-ir Lt seul 

L're deu.neme prevsn.n r;ur les touches C , D et E etein: tous lc* 
po-.nt.s lumineux de la li^ne. *a-f celu: de la colonn* select lonnee . 
Lu tr.ucttc E permet do s 6lec tionn L . r la premiere colonne. les to.- 
c-ir^. E et D la (!euxi*me. Ct airui de suite . II eit egalement p<3i*.- 
hle de d^-buter la select, on p.u les colognes et finir par les ligr-s. 
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Fij. 5 



line sitnulilion sur prototype mur.: de touches capicitiv*-, r^ontre 
que le tempi d* int roduc tion de 100 dcrj-.i-5 est de 5 minutes envi- 
ror., ct que le iiux d'erreur est c-? 1Tj. 

5. ENTREES DC DO N Z T 5 A DETiLt'-T'-T SPATIAL 

Nous avens \-u que It- d-?fLie — ert :?rr.po.-»!. revenait 1 disposer les 
symboles sur 1'ave d-j tempi, a-- I " irec.-.'.-en ent principal qu'il est 
impossible de passer dun s; rtbo".* corn* 1 u.n autr,» r.on adjacent 
puisque lei sauts dans le temps r.-r sor. pas r i a 1 : s a Li les . Or. parle 
dans ce cas d'u.n systeme i jcc^ sic;^».-.::e!. 

Si Ton dispose maintena:.! ies boles sur -j 1 ou d*»ux axes de 

I'espaco metr:que. c:rr tmc le rr.srf.re La :.gure 5. on obtier.t le cla- 
v.er de touches. L'a;:is t»: c^t i*^-a:;_re et presence 1'avantage 
d'etrt raptde mats r:4;ess:f: ur. e 5 - r.'i :j Lrcporta rtte . 
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fO»«AT MA SIT*. El 



KH|\HT HuXtLOCE* 



CLAVIERS 



Fig, 7 

Les iaibles dimensions de ce clavier reduit ne c< s s it e r o r.t cepen- 
dant un pes : t' j^-.e rr.cnt plus precis du doi^t pour s^.tctio^ier le 
symbole «■ o = 1 . . Avec vn tel clavier, muni, de quelques d -. ; a. in e s de 
touches, la precision necessaire est telle qu'il devter-.i ir.utiitsabte 
pratiquemer-C . 

Ce probleme peut ct.-e resolu en incorporant I'utiLis-ateu r du nticro 
clavier dans one boucl* de reglage homme-mach; r.e . Cor_s id e" ror.s 
cet effet le schema de principe de la figure 3. 



LOCI Qut 



t C T 



L IS^ACE TEMf"0*£l 



1 Ei □ m □ 
—z z □ n 
□ □ □ 



L>j ?i-(.p'.*t,S d„i s> -.t-jr-.v: asTer-.t p-» r ei :e twutc.fti r-sou- 
tlro cl- pr^b'.p-rie. Eiit-f:'ct. ro:-.>o- 3 !i sjria:c d*» touches 
q'j'i. l'obtt.-;:oa U'un clavier de u:rr.ens o.-s hor!o;crca . Le do-.gt 
a c tiotirt* ra s . rr.ultanemen: p!'j>:e'-.-s ta-.c.".*! ffaii l'ir..'ormatjnn re- 
lativi- a va posil.on moyenue scr: cws-rv^, comm.- Ic montrc '-J 
figure 7. sur l.iquc-'.lo les Cuchei act:c~.ne>s sont hac'iu t-Ji-s . On p. 
s ' intc re» so dune plus qu'a la po»;t;or. JiC.Y) du "centre de jrav.tc" 
t!>'> touches action/iee* sir-.'.iltir.'r-nent. 



Fis 



Le clavier, ac!ionn£ par le doigt de 1 ' utilisa te u: . tour^iit u.-.e iruTo r 
motion C (• y) relative a la configuration des touches press*es. 
Cette information est traduite par un circuit io^i^.e en un code re- 
presentatif -u syrr.bole selecCtonne. dont le jnphurr.t fit rerCd •. : 
s:ble au no;»n d'un a::'icriage de contrCle. L.*uti'.isa :e-J r cbercb? 
alors le >ymbole desire par deplacement du do:;: i la surface d~ 
clavier, jusqj'a son apparition sur l'alfichage de co-trJ'.e, 

L'n tel systtr; d'entrec de dor.neos prcscnte les carict^rist-.q-es 
.nlcifcisanios suivantes: 

• Cran-te q-.ir.nt:.e de s;.mbolcs p.i r unite de surface- (j-^ir,i:'S 

:j s;, .'T-.l.i.-'.C-.'cm 2 ] 

• Faiblc icmps d'acr^s i un symbol* <lo;uie 

• Tuucliti sans rraphismes. pouvant neme Z'.r< Lra.ns pa rentes . 

Darus b^-aucoup d'.tnplications . il est possible de- travailler avec un 
clavitr u:udimens inni.el. e'est-a-dire r.e corrpjrur.t cu'un* aeule 
ranr^e de tuucbca; les symbote> sont alors cherches en deplacar.t 
le dotjt d.\nt une »eulr d:recti-jn. 



C 'es t uif lel> p.-.'.r. 
pjr la figure 9 . 



" dor.nees qui ^;'j:pc iu morr 
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. - -*r coi*n-e, ' 1- ~_. r^r-.cre _> touchri ?<rmtt de lea util.ser 

sar.s laide d'un outil. 

Les entries de don^fj i composition de jymbolti priientfn: 1'*- 
vantage d'offrir un alphabet de q^t-lo^es 30 symboki qu-il est p 33 . 
s lble de former i»ec le doigt sur 6 17 louches. 

F '.njltmer.t, le de f 1 Ic m en t spitul permet d'accJdtr 1 des alphabets 
imporMn!; (jusqu'S 63 symbole*) to,jt en etjnt simple i uU'.ijcr et 
fa ;i!en»n! adaptable A de nombreux stvles de rriontres. 



R;ri'?."\ C£S 

1 KlU.'.nann A.. "Perspective de La thiorie dM s ous - ens e mblr 

novi:; dans U construction de modules de stimulation Inven- 
tive en dialogue homme- machine", N.T. No 11/1 976, 
pp. 703-719. 



"HP Wrist-Watch - first with timely calculation*", 
Elfctrorac Design 13. June 2 1, 1977, p. 17, 

Ptg\,et C. PerottoJ.F.. FeUrathJ.. "Entrtes de donn^ei 
pour montres rr.u tt ifonc t vonr.» lie 3" . Compte rendu des 
Journi*s d'e'ectronique etde microtechnique 1976. EPF - L: 
tnt* ractionj eiectronique - ."xcramicanique. pp. 233-212. 



Le clavier est compose di.-j c< cas ce cir.; touches qui permettent 
de s election:-.* - les donnies d'un a tana set ce 9 symboles , puis que si 
N" est ie nombre de louc^i. i'alpmb-t p-s^ib'.e «it de 2N - I sym- 
00 Les . 

6 . COM PARA [SON 

II e a t interessan: c!e comparer lei performances drs dixerses en- 
iri^fi de dor.nees ho rlo ;;•» res . 





' ^ 




[ 

' Correction 


J Temps 


— . . .to - c la vie r 


"I -3 


1 ~j 




4 mirt. 


*c.-Lti_r<; 


IC 


3 <!. 




6 min. 


• 

'-■> :.;e~er.: tempore! 


15 


1 r. 


1 r- 


8 mm. 


. r u — ~ ma ls on 


13 


1 r, 




G min . 


:ompo3it.on 7 touches 


20 


or. 


5 T. 


7 min . 




30 


0,5 f> 




S min. 


1 fr : ; ! e m * n t spatial 


SO 






5 mm. 



"'■.t.!:j".-.:e" rr.ic ro - cla •. - * .- rrnri.-: rr o-.t.-e actueile me.it 

■- ^^"--i.'j r ? ■ e 1 -; 1 ' u .-. r ;r.:.*r; r.i dor_-.£es est rap;de 

-■»-.- -i pou_- »-..-<!- 130 symboles. avec un 

■' " "«"■»■_.- - s j:«:--a.ij, _e I etilisa- 

n-.s.-: i 3-.:.-.:- Z-. ^ '.■•ulihsitton d'un rn- 

*"■-■•* r J- [• ;i:;-,r e x r * '. lent- v^f , c" 'lop^rc* 

> :c? Jc'.a.rjjc 

- , .- v.r>«i d? denrtaej i ecr;t_ref2j un a pp.- » r.: . ■. -. .i^e 

•■ ">->.-: .le . ut.l.sa'eur, ce qui co-sti'.ue u.ie hmite .'on r:: e nt a le 
c? t;p-; de d;»p„i Le taux d'erreur est d'aiLleurs voiiir. de 

i i pour un alprub-t d-» 10 symboles seulement. 

i t-, entrees de donn-Ici i defilement tcmporel eta camhir.j.ion do 
■uutbos noces > ;t--.:. cDmme pour le m i c ro - cla v-. e r. I'inscr.ption de 
■ err.ble dej symboles sur U .'ace ivar.! de la montre, cc qui U- 
!\-.lp>.,bet util.i.Tble pose des problcrr.es el'es «h#t:que. 



